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'Ihe ~rk.irq Gralp on HU'I'Ia.n Gltne "!herapy of the Pecanbinant J:NA. JldviS'.)ry Canmi. ttee 
was convened at 9:00 a.m. on D!cEltlber 16, 1985, at the National Institutes of 
Health, Buildin;:t 31, Conference lb:m 6, 9000 lb:kville Pike, Bethes:3a,- Marylam 
2OR92. rr. IBPoy walters was Chair.. 1he followirg were ,resent fur all or [li!lrt 
of the meetirg: 

W::>rkil"Kl Group menbers: 

W. FIench Arrlerson 
Judi th Areen 
Alexarrler Capron 
Jares Childress 
Sanuel G:>rovi tz 
Susan Gottesman . 
eli fford Grabs te in 
Maurice Mahoney 

Arne Motulsky 
It>bert Rich 
Harold Vatmus 
IBRoy walters 
Anne Wi therby 
William Gartland 

(Executive Secretary) 

A workirg qroop roster is attached (Attachnent I). 

Liaison reepesentatives: 

Ramie IBe, Fcx:rl an::i t'I:'t.q Mninistration 
Henry Miller, Food and Dru:;J Pdministratlon 

Ad hoc consultants: 

Sanuel kkennan, Food and rrug ldninistration 
C'.,eorge ~IYJOS, Johns Hclpkins University 

other National Institutes of Health staff: 

Stanley Barban, NIAID 
Prabhakara ctDudarv, NOCHS 
Rachel Isvinson, 00 
Elizabeth Milewski, NIAID 

others: 

Philip Chao, Foo:! and r:rug .Admin istration 
Jeff Christv, Rlue Sheet 
Fobert Ccx:>k-rsegan, Office of Technola;;IY AssesSl'lEnt 

IThe workirg qroop is a:1viIDlV to the RAC, am its recannerdations smuld not 
he considered as final or accepted. S"'fo .. .. 
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rr. walters convened the meetirQ of the w:>rkirxt Q:'oup on HlIITan ~ne 'Iherapy at 
9:l!i a.m. on Dtcenber If;, 1985. He said several topics ~d be COIered. at 
this meetirq: (1) retroviral vectors; (2) the NoYetber 12, 1985, meetirg of 
the PAC W:>rk.irg Group on Viruses; (3) transgenic animal studies; (4) the Focd. 
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and ~ Ptdministration (FIY\) or:ocess for filing a "Notice of Claimed Investi­
Qational EXemption for a New rk'u9" (IND)J am (5) other issles arrl annruncanents. 

Retrovira1 Vectors 

rr. Amerson gave a JX'esentation on the use of retroviral vectors to transfer 
oenes in hunan qene therapy. He explained that retroviruses are animal viruses 
with a glyox>rotein envelope am an RilA genane that replicate ttrrugh a INA 
intermediate. The DNA intennediate is stably integrated into cellular ~; 
the int(grated r:NA. is tenned the JrOlfirus. rr. Ai"detsOn said at this time 
many basic retroviral functions are not fully understood • 

Dt". Anderson described the retrovirus life cycle (Attcci"m:!nt II). He said the 
virus recoQnizes sites on the cell merbrane and ads:>rbs to these receptor 
sites. After penetration of the cell membrane, the sirgle-stramed. mA genane 
is reverse transcribed in the cYtoplasm to a doub1e-straooed circular DNA. 
molecule. '!he circular double-strarded 1lD1ecule is translX)rted into the ruc1eus 
and inteqrates into the host chromosome by a highly efficient ordered ~ess. 
The int8Jrated provirus serves as the tElllplate for synthesis of mRNAs encooirg 
the Qao, 001, and env functions as well as full-length trans:ripts of the 
viral qerKine. -

Two viral lon;:J terminal repeats (LTRs) are situated at the jll1ctions between 
viral and cellular Qenomes. Functional and nucleotide sequencing studies of 
LTRs derived fran a number of different retrovirus irolates slggest that U'Rs 
provide a m.mber of fmctions essential to the retrovirus life cycle. These 
flllctions include provirus integration into mst mA, viral rNA synthesis, ard 
transcription of the viral genane. 'l'he L'l'R on. the 5' region of the IX"ovi rus 
qenane contains the fmctional transcriptional initiation site, ...nile the Il'R 
on the 3' reqion contains the fLDlctional temination Signal. Moot retrovirus 
LTRs also include sequences that can enhance the transcriptional activity of 
flanking viral or cellular DNA. nnmediately contiguous to the LTRs are 
seouences essential for virus rnA synthesis; in crldi tion, a seqU9nce necessary 
for packaqiOCl of the viral RKI\ genare into nascent virions at the cell merrbrane 
is located near the 5' LTR. 

The LTRs control three major regions in the virus genane; qag, P91, am env. 
'!he ~ region codes for four structUral proteins used in encaps ldation .-­
These Jroteins bind to 5' reqions of the oenane. '!he.12Q! raJion ccrles for the 
reverse transcriptase, an endonlClease which functions -rn inSertion of the 
provirus into the chranosane, am an eooq::')eptidase. ~ qenes ccx:ie for proteins 
involved in buddina of infectious virus particles from the cell. 

The oao, pol, am env re:;ions represent a very intricate systan with rEgulatory 
reqiOOs super-imPOSed on the structural genes. n"e functions of these control 
recrions have not yet been fully elucidated. In a retroviral vector, sane or 
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all of the qao, p:>l, and env genes are deleted and the ganefs) of interest 
inserted. The miJOr differences between the various research gIOJPS currently 
develQ)irQ vectors for huna.n gene therapy are the m:::xiifications introdu:ed 
into these rEQ ions. 

Dr. Anderson said investiqators attenptirg to ergineer retrOlliral vectors face 
several problens. The major IX'Oblem is constructi~ a ww:>rkablew vector. The 
vector must be introduced into cells of the animals' bcx:!y, ani the gene of 
interest expressed at reas::>nable levels. At this time, high exp:ession of 
these vectors has not been obtained in animals. Vectors Mtich stnuld provide 
improved expression are bein;:} developed, but it is not lr9t known Wlether these 
vectors will have hiqh encuqh expression levels to te useful in tunan gene 
therapy. Hiqh levels of exrression deperd on the control regions and to a 
lesse r ex tent the in traduced ge ne • 

Dr. Arderson said the secoro issue faced by investigators is Wlether unantici­
nated untoward effects may occur. 'l1le imJX)rtant considerations in evaluatillJ 

3 

the JX)ssibility of untoward effects are described in detail in the wPoints to 
Consider in the Desiqn arrl Sub:nission of HlInan 5anatic Cell Gene lherapy Protocols" 
developed by the worki~ qroup. 

Mr. capron asked. whether \D'\towaro events were p:)Ssihle with retr<::wiral. vectors 
since basic retroviral functions are not well understood. He asked r:r. Anrerron 
to of fer a hyJDthetical scenario of such an event. [k'. Arrlerson sa id a pr imary 
con;ectural effect would be -induction of cancer through insertional activation 
of cellular proto-oncoqenes. 

Dr. Arderson raninded the group that gene therapy tr.OJ.ld be applied to seriously 
ill individuals, arrl risk/benefit considerations would haw to be balanced. 
He said risk is inherent in any procedure. He offered the eKample of nwid 
the "bubble boy." David, who leS born with severe canbined imnme deficiency 
disease, received a bone marrow tranplant fran his sister in the rope that the 
transplant would reconstitute his inrnU"le systan. However, David died as a 
result of the unexpected activation of latent EBV virus in the bone marrow cells 
of the donor. 

Ir. Amerson said data Qenerated with animal systems could te used to pre:::lict a 
probability of inducirQ carcinogenesis through retrovirus mediated insertional 
activation. He said the risk of iniurv is expected to be low based on current 
exnerience with animal SystEmS.' . 

Dr. Geome ScarQos of Johns Fbpkins U1iversity said the impJrtant issoo of 
insertional activation arises because the site of retrovirus insertion cannot 
he controlled, aoo intEQration COJld result in activation of a cellular proto­
oncoqene. ~ther the patient' s inmlJ'le systsn \«)uld be able to control a 
tumor resultinq from activation of a ~oto-oncogene is not known. 
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fr. Arderson su::tQeSted such turors would rarely occur in heterozygOJS indivi­
duals. Problens are not evident in heterozyr;;pus transgenic mice; serious 
'PtOblens are evident, however, in hanozygous descendants. 

Ik'. walters asked whether illl1estigat:or:s would be able to detect an untoward 
event within a few !teeks of treatment. Il::'. Anderson replied they might. 
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Dr. Motulsky said t.he WJrkirg Groop on HlInan G9ne 11lerapy \lA:lUld evaluate the 
possibility of patient injury or Sr;'lt'ead of recanbinant viruses to other [:SopIe; 
the lX>ints to consider docu'nent developed .by the workirg grcup addresses trese 
issues. 

Dr. Rich tlDught at the present time the risks associat8:1 with drug therapies 
can be evaluated with greater certainty than the risks associated with human 
qene therapy. 

Mr. Capron said the current druq evaluation p:ooass is also inex.act. Sane 
dru.::rs Wiich appear to be very safe with no evident adverse effects have caused 
problems in patients several years after 5hninistration. Similarly, nEgative 
side effects of htrnan gene therapy may not be detected for many }ears: sare 
diseases caused by retrOll'iruses have a lorg incubation period. Ultimately, 
only ht..ll'nan studies will dE!lOnstrate safety in hunans. 

p.iIs. Witherby sa-id two issues impactirg on an evaluation of the r;:otential .for 
negative effects are: (1) whether test animals have been follo'Aled' for a 
sufficiently loo;:r period of time: am (2) ""ether the effects of the therapy 
could be controlle::1 or are reversible. 

PePErt on the NoverIber 12, 1985, Meeting of the Recanbinant t::NA. Adviso~ Camlittee 
l RAe) W:lrkirQ Group on viruses 

Dr. walters then asked Dr. Gottesman, the Chair of the Workirg Grcup on 
Viruses, to reJX)rt on the rbvember 12, 1985, meetirg of that w:>rkirg group. 
Dr. Gottesman said the N:wenber 12, 1985, neetirg was p: imarily convened: ( 1) 
to resp:)oo to scientific issues originat.ing in a mem:::>randum fran the ~p3rbrent 
of Health am Hunan Services; aro (2) t:x:> a::1dress the impact of recent develq:xnents 
in virology on the NIH Guidelines 50r Research Involvirg Recombinant ~ Molecules. 

rr. C-ottesrnan said the major isstes discussed by the Workirg Group on Viruses 
were: (1) should RNA derived fran recombinant DNA be explicitly covered by the 
NIH Guidelines; (2) smuld the NIH ~idelines be modified with respect to clonirg 
of small fraqments of viruses in tissue culture systems, (3) should the NIH 
Guidelines be modified to explicitly refer to experiments irwo1virg retrOll'iruses: 
and (4) what safety levels are appt'OJ%iate for researdl involvirg retroviruses? 

Dr:. Gottesman said currently the NIH Guidelines only refer t:x:> recanbinant rNA 
and do not refer to RNA derived fran recanbinant DNA although RNA. viruses would 
aopear to be CQIIered by case law. A prq:lOsal crldressirg mA. derived fran 
recanbinant rNA was developed by a RAe w:>rkirq group arrl reviewed by the w::>rking 
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Group on Viruses. nte Jobrkinq GraJp on Viruses thought the pt'Op:)6al was 
appropriate. ntis JX'q>OSal. will be r:resented to the PAC for c:oR3ideration 
at the January 27 r 1986, neetinq. 
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Dr. Gottesnan rep:>rted that th! Woddrg Group on Viruses felt it, would be 
appropriate to mxUfy the NIH Guidelines to exEmPt tiSSte culture exr:eri:rrents 
iJ'1l1Olving snall frcgrrents of viral genanes. .An argument fur ex:enptirg small 
oieces of viruses is that few nechaniSl\S exist fur SJX'9ad of these small pieces, 
and a modification exempting tissue culture exoerbnents involving small pieces of 
viral qenanes 'IO...ll.d reduce the Institutional Biosafety Camdttee (mC) ';tK)rk1000.. 

fr. Gottesman recorted that three imp:>rtant iss1.es -were raised durirg the 
working QrOUp discussion of the status of 'retroviruses under the NIH Guidelines: 
(l) Is· the virus an infectious or a defective virus? An infectious virus is 
capable of multiple rounds of replication. Defective viruses usually can only 
qo thraJqh one round of replication. Reconbinant vectors, includirg ret::rcN'iral 
vectors r are qenerally defective since the a::1ded genetic material replaces 
infonnation necessary for replication. 'lbe NIH Guidelines are generally less 
concerned about the potential hazard associated with defective viruses. Retr~ 
viruses recanbine at ,high freq~ncy, however: an::! this asp3ct of thair behavior 
may pennit them to generate infectioos particles thrOl.W;1h recanbination with 
heloer viruses or em(Xlenoos retroviral sequences. the consensus of the group 
was that while recanhination freqU!ncy in retroviruses is high, the jrObabili ty 
of recanhination ard the prqjucts of such recanbinatlons can generally be 
predicted. (2) l4lat is the host range of the retrovirus and the derivej vector? 
sane retroviruses have a narrow host range, other retraliruses have a broa:i 
host ranqe. Those retroviruses possessioo a broad host range Jresent a greater 
concern.. (3) Mlat are the effects of tha retroviruses or the derived vectors 
on the hast? For exemple, is the virus oncogenic or cytotoxic? 

nr. ("..ottesman said the discussion on appropriate safety levels fur research 
involvirQ retroviruses indicated that mclSt laboratories use Biosafety Level 
(BL) 2 containment for research involvirg retroviruses. Scme laboratories in 
addition employ BL.l practices' fur research with certain viruses. D:. Gottesman 
said the Office of Reconbinant rNA ktivities (ORll\) currently recarut'errls BL2 
conditions fior research involving retroviral agents. 

Dr. C".ottesman said no clear consensus energed at the t<bvember 12, 1985, neetirg 
on how the NIH Guidelines should deal with retroviruses or retroviral vectDrs. 
All workiro qroup members, hC*eVer, felt s:::me canbinations of characteristics 
should be carefully evaluated. Jr. Gottesman suggested exr:erinents inrolvirg 
retrmiruses coold be perfonned unde;:- 'BL2 contairment. fbwever, if the vector 
ro;sesses two of the three characteristics of infect i vi ty, oncogenici ty arrl 
broaj host ranqe, consideration should be oiven ro risirg contairment to BL3. 

Dr. Pcl:lert Cook-Tlgegan of the Office of Technolcgy Assessment asked how Roos 
sarcana virus (RSV) \r.OJld be treated under this JrQ;X)sal. RSV is infectious 
an::'! oncoqenic, hut hecause its host ranoe does not include humans it is not 
considered a darQer to investigatDrs. 
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t:r. Anderson said a virus should probablv possess the three characteristics of 
infectivity, ol'lCqlenicity, arrl broad oost-rarge before eL3 oontainnent is 
reQUired. 
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£k'. Q:)ttesnan said the l1«)rkil'YJ group also lddressed the iSSle of ~ether ~n­
dix B, "Classification of Microorganisns on the Basis of Hazard," of the NIH 
Q.lidelines slnuld be mocUfied. Appen1ix B does not classify retrOlliruses 
althOlrlh other types of viruses are classified in this appendix. 'Ihe ~rkin) 
group discussion inHcated a J::reference fbr larguage des:::ribirg the consider­
ations involve:! in usirg retroviruses rather than a specific classification of 
retroviruses in Apperrlix B of the NIH Q.1idelines. 1hey felt descriptive 
larQua:::re miaht be 1l'Ore flexible than a listin) in Appeoo Ix B. 

Dr. walters said a y:nrtion of the N:>vember 12, 1985, neetirg of too Worx.irg 
Grcup on Viruses w:lS devoted to the vectors to be used in human gene therapy. 
'!he workirg QraJP discussed: (1) vector recanbination, arrl (2) insertional 
activation or inactivation of chrarosanal. genes. rr. walters said the 
consensus was that the "Points to COnsider in the resign an:l S\.t:mission of 
Hl.I'Mn Scmatic-Cell Gene nterapy Protocols" adequately crldress these issues. 

~. Gottesman said the Workirg Group on Viruses agree:! irsertional a:::tiva tion 
or inactivation by hunan gene therapy vectors are lC7tl tyObability events. 
'they noted, h~ver, that high levels of recanbination oca..tr wi th retrOV'iruses, 
ard this hiah level of recanbination should be considered in deve1cping htrnan 
qene therapy vectors. 1):'. Grobstein .said a fburth itan of concern may exist, 
activation of chrarosanal genes whim are not proto-oncogenes through retrovirus 
insertion. 

Dr. ~u1sky said many asoects of retrOlliral biolcgyare I.J"Iknown; he questione::J 
whether hunan qene therapy vectors might p:odu:e sur~ises. He offered the 
example of fITLV III/IAV: at this time it is not known why certain 'l'-ce11s are 
infected arC! destroye:::'! by the virus ,.,nile in other patients neural tiSSlS is 
the tatQet. 

Dr. Arrlerson said ffI'LV III!IAV has a rEgulatory system different fran that of 
other retroviruses: the tat qene of HTLV III/IAV is a post-transcriptional 
activator arrl apparently activates translation of both its own an:! the JX'ooucts 
of other qenes. r.t:. Gottesnan agreed that investigators do not know all the 
rules reoulatir'Q retroliral behavior. 

Mr. capron asked whether investigators believe th! OJrrent hyPlthetical nodel of 
retrovirus functionirg is correct. Ir .• Anderson felt the rrodel is r;:robably 
oorrect since investiqators can generally rrErlict the results of experiments 
based on this rrodel. 

Transqenic Animal Studies 

Or. Walters said rr. Scarqos \rKlUld describe transgenic experiments imolvirg 
the introduction of foreign DNA into animal genares. 

~+~":"--' 
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lk'. ScafllClS said transgenic animals are made for several reaSlns: (1) to stlrly 
tissue am staQe-sp:tcific qene expression in deve1q:rnent: (2) to study phenotypic 
effects of foreiqn gene eXJ;E'essiom (3) to stlrlyoncogene exp:essiom (4) to 
study insertional mutaqenesis: am (S) to produce animal node1s of hunan 
disease. In the future, a sixth reason may be to create transgenic "factory" 
animals W'.Iich woul~ prcduce medically im!;Drtant can(X)unds. ' 

D:. 8eal'QOS said there are four metOOds of intl:OOucing fbreign ~ into animals: 
(1) microinjection of foreiQn rNA into the blastocoel cavity of earlyembr:yos= 
(2) exfX,)Sure of early emrvos to an infectious retrovir:us~ (3) transfectirg 
r::NA into totipotent teratocarcinana cells fbllC7ttl8d by injection of selected 
cells into the blastoc::oel: alternatively, nuclei fran such cells can be 
introduced into fertUized Eqgs fran which the p:oruclei have been renoved; 
and (4) microinjection of DNl\ directly into the p:onuclei of fertilized Eggs. 

Ik. 9::argos said microinjection of I:NA into the troruclei of fertUized Eggs 
is the technique II1OI3t used for introducing foreign rNA. Microinjection allows 
a variety of different [NA nolecules to be introduced into the cells of the 
ex-perfmental animals, there is no constraint on the she or the sequmce of 
the rnA to be intrclduced. Sup3I'OVu1ated fanale mice are matEd, am the one-cell 
ent>ryos of the pronuclear stage' are raooved fran. the rep:oductive tract. The 
one-cell Embryos are stabilized a'Jainst a blunt-errl glass pipette a.rrl foreign 
r::w\ injected tht'Oll:Jh a fine glass needle into one of the two trOm.clei. App:oxi­
mately 50~ of the injected e:nbryos are lost at 'this r;:oint. The survivlrg 
microin,iected enbryos are then implanted in the oviducts of pseooop:egnant 

, female mice. "!en to 20% of the: implanted Embryos develq;) into mice. Twenty-five 
percent of these offspring will have incorpJrated the fbreign 99ne(s) into 
their genanes. A stbset of the animals incorporatirg the gene into tteir 
chranosanes eX(ress the foreign gene. '1he smcees rate of this techniqw in 
obtainirq mice expressing the fbreign gene is aptroximately 1 to 3% deperdirg 
on the season and the RDJSE! strain. 

Dr. Scan:lOS said the injected mrA I'Il)st often integrates into a sirgle chronoscmal 
site: the site of insertion cannot be controlled experinentally. Multiple 
copies of the injecta:'i mA are typically arrarged in the chronosanal insertion 
site in tandEm head-to-tail arrays containing up to several hlll'X1rErl copiesJ 
copy nl..ltt>er is not under ex-perimental control. '!he mechaniST! of inte:Jration 
is not known: the foreiQn [)N,l\ might be incorp::Jrated either by recanbination or 
during chronosa11e repair. Microinjected mA apJ!IeaI'S to integrate ran::1anly at 
any site in the genate inclu::Ung the middle of genes. How multiple copies of 
the microinjected nMA integrate into the chromosome at a single site is not 
known. Since multiple cooies of the. fbrei9fl gene are injected into the ermryo, 
one JDssibility is that one CQ;)yof the injected gene may intEgrate into a 
chr<JTlOSCl'nal site: aM other copies may subsequently integrate by h<::rn:>lcgrus 
recanbination with the original copy. '!he ot.her p:::>ssibility is that long 
chains of copies of the injected gene form in the cell and subseqwntly integrate 
into a single chromosomal site. 
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[k". (brovi tz asked whether substances such as restriction enzymes are introduced 
into the anbryos durirg microinjection. Dr. Scargos replied that only the 
fore iqn ~ is injected into the enbryos. 

[k". Scarqos said transqenic mice usually express foreign genes in a tissue 
snecific pattern. The factors regulating tissue specific expcesSion are not 
understoOO, altrouqh expression appears to deperrl on the site of chranosanal 
insertion with overall requlation of eXpI:'ession deteonining in ...nich tissues 
the qenes will be expt'essed. 01ran0sanal danains appear to have an effect on 
the level, but do not appear to affect tissue specific exJ)t:'ession. It ap{:ears 
that a 200 base pair sequence contiquous with the J)t"anotor at the 5' em of 
the rat elastase 1 gene directs expcession specifically to pancreatic tissue. 

[k'. ScaJ'rfOS offered sane examples of mic:roinjected foreign genes lobich were 
expressed in a tissue specific pattern, the rat elastase I gene was expressed 
in pancreatic acinar cellsf the human beta-qlobin gene was expressed in e~hroid 
cells: a mouse/hunan beta-qlobin hybrid gene was expressed in erythroid cells; 
the rat myosin liqht chain gene was expressed in skeletal muscle; the mouse 
alohafetoprotein qene was expressed in yolk sac am liver: the maJse kappa light 
chain (Ig) qene was expressed in B cells: am the mouse mu heavy chain (Ig) 
toes exnressed in B and T cells.' Levels of expression of these proteins vary in 
transqenic anllna.ls. For example, rat elastase 1 was expressed at a level 
1200 -percent above endoqenoos expression: however, only two percent nore rrouse/ 
human beta-olobin was expressed. Gene expression levels va.ry fran nouse to 
rrouse and fran qene to gene: The level of expression does not usually correlate 
wi th oene ccpy mrnber. 

Dr. SCarQos said tlllOrs arisirg in trargenic animals microinjected wi th onca.;Jenes 
liQaterl to tissue specific requlatory sequences termed "enhancers" app;oar to 
be tissue t~ specific. He then described sane of tt-e tyJ::es of tunors Wlich 
arise in transqenic individuals. Cmroid plexus papillanas develcp within six 
nonths of birth in mice microinjected with the SV40 virus: pancreatic menana 
results fran microinjection of a hybdd qene canposoo of SV40 sequences and 
the rat elastase 1 qene: insulinana results fran microinjection of a hybrid 
cene canoosed of SV40 sequences and the gene for insulin: hepatocellular carcinana. 
am insulinana result fran microinjection of a hybrid gene canposed of SV40 
sequences and sequences of the virus MT (SV40-MT), cdditional pattolcqyobserved 
in the offsprirY:l of animals injected with SV4D-MT are ~ripheral neurcpathy 
and abnormal myelination: mcmnary carcinana are observed in lactating females 
microiniected with the hybrid qene canp:)sed of enhancer sequences of mouse 
JI12IlJnary tt.m:>r virus (MM'IV) and the ~ gene (MM'IV~); adrenal neuroblastana 
are obsetved in transqenic inHviduiIS ex.pressirg JC virus genes, additional 
observed patholCQV are central nervciJs system neuropathy and abnormal myelination. 

'!he enhancer seauences are implicated in directirg ttlTOr develq::ment in micro­
iniected animals to certain types of tissues; the tunors do not occur in tissues 
\rohich would not normally express the gene. For example, transgenic mice hearin;;! 
the myc oene fuserl to the enhancer elerents of MM'IV develop manmaty tl.lJlOrs 
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durinq the secorrl or third pregnancy. 'I\.m)rs did not develq:> in other tissues 
even tml):lh the MmV-myc genes were expressed in other tisSlE!s. 
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rr. Scargos said a high percentaqe of the animals expressing these genes trans­
mit the effect to their pro;;Jeny. 

Dr. Rcarqos said insertional mut..!genesis occurs in rEgions essential to viability 
in trans;;renic animals at a fairly high frequency. '!he effects of insertional 
muta:renesis ace usually not evident in hete~s animals. Wlen transgenic 
animals are inbred, harozvgoos offspdrg display these lethal mutations. 'n1e 
available data sugqest that 20% of transgenic mice may harbor recessive insertional 
mutations of essential genes. 

Three phenotypes observed with insertional mutagenesis in h:::roozygJUs animals 
are: (1) ent>~ic death: (2) male sterility: and (3) lint> defoIl1lity. Ole 
Embryonic lethal mutation a.r:t5e fran insertion of murine leukemia virus in tre 
alpha 1 coHagen qene. 

fk'. Motulsky asked if there are any examples of a h3teroz.,.,;pus daninant arisirg 
fran insertional mutagenesis. Cr. Scan::rcs said he had heard of a case in 
which the froouct of ·the introoueoo gene was tI>xic. 

tr. Scargos sa id transqen ic an imals have provided b.o di sease m:::x:!e Is: (1 ) 
transgenic animals obtained through microinjection of the gene coHrg for the 
hepatitis B surface antigen mimic chronic carriers of hepatitis B; and (2) 
animals e:xpressirg the JC virus mimic tba rstrolcgy of p.-ogressive multifocal 
leukoencephalopathy. 

Mr. capron said the hunan qrowth oonnone gene has been microinjected intI> animals; 
he asked tr. ScarQos to canment on these experiments. Cr. Scargcs said the 
human qrowth oonnone gene haj been microinjected into sheep, pig, mice, am 
rabbit E!'It>ryos. '!he pigs expressed the gene: however, they ....ere not affected 
by exPression of the hunan qrowth h:nl'none gene arrl grew to nolIl\al size. Tre 
mice also expressed the gene am grew to larger than normal size. 

Dr. Scarqos then described the experiments in which the human growth ronnone gene 
was micro injected into mice. 'l1le human growth oornone gene was eo;;lineered to 
be wder the control of the rEQulatory sequences of a metallothionein gene. 
'I11e metalloth ione ins bind heavy metals sum as ccpper, zinc, cadmium, ard 
rrercury arrl the expression of ttese genes is increased by the tresence of 
heavy metals in the diet. 'I11e diets of mice microinjected with the human 
qrowth oonnone Qene were .s~lEmented,by zinc. '!he mice ex:pressed the human 
growth oornone qene in tissues that nocnally synthesize rreta1lothionein and 
qrew to nore than OOlIl\al size: OOwever, since the nomal feedback control 
mechanisns were bypassed, the animals expr:essa:! many secondary effects sum as 
pituitary abnonnalities, abnonnal liver flDlction, arrl female infertility. The 
investiqators injected subsequent groups of errbryClS with a fusion gene can~e1 
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of a meW1othionein pralDtor am the structural gene for growth oormne 
releasirg factor. 'Ih1s fusion gene also stimulates growth of mice but by a 
different mchanism. through elevation of erdogenous gr:owtb. OOt:ll'Dl'l8 p:oduction. 
5al'le of the shie effects of excess gl!Olli'th mmlOne r,ro:Jootion were allaviata:) 
by this stratEgy. 

Mr. capron asked whether microinjected transgenic animals \<bleh do not IBsS 
the foreign gene to their offsp:ing have been observed. 1):. Scargas said sane 
animals do not psss the foreign gene to their offstrirg, Mlether the gene will 
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be passed to progenyeieperds on the tina at Nlich the microinjected OOA integrates 
into the chrauost::mal. [lIlA. If chranoscmal integration ocwrs at the r;roruc1ear 
stage, the gene will be passed to offapdlYJ since all cells will contain the 
insert. If the gene does not intEgrate U'ltU several cell divisions have 
<xx:urred, the gene will not be p::esent in all the cells of the body am may oot 
be containEd in gem line tiss1.B. 'l'ha gene then will not be );BS9E!:d to affsp:irg. 

D:. Scargos said cells in tissue cultUte have alB) been micro injected with 
foreign INA. ttJre than half of the cells s'l.f:Vivirg microinjection ec:p:t:ess tte 
injected gene(s). 

Ik. Scargos said \lllhen' retrov'iruses are used to p:oduce transgenic mice, generally 
only sirgle copies of the viral ttiA integrate am integr-ation OCCU!:S at a 
sirgle site within the chranosanal rNA. "1be insertion site is not lI'leier ex:peri­
mental control. .R!troviral infection is usually initiatoo at later .mr}lOnic 
stages resultirg in mosaic fbunder 8I)imalSJ outbreEdirg of the founder animal 
is therefore necessal:Y to establish pure lines hauiz~OJS for a sirgle insertion 
site. Few embryos are lost Mlen foreJgn INA is introo.uced by retrovirus 
infection. An efficiency of approximately 25\ is possible with viral vectors 
tlben they are used to infect r;reimplantation Embryos. 

D:.. fobtulsky said use of mleroinjection techniques w:>Uld not be ethically 
feasible in ht.man slbje<.ts. 'lhe trElll.eI'¥Sous anbryo leases ass::>ciata:) with t:.tYa 
microinjectfon technique w:Juld not be ac:ceptable. In addition, it is not 
p:lssible to detemdne 'Whetoor the G'Jg is nouna! at the r;rorucle i stege. For 
ITOst hunan recessive diseases, three fertilizErl e;lgs out of four would be 
ron:nal for the trait in question. In order for all tt-e fertilized eggs to 
(XlSsess the recessiYe trait, both mates would haw to be hcm:>zygous for the 
deleterious trait. In hunans, sleh a. situation is highly lI'lusual. 

D:'. Mahoney stggested the e:rbryo could be tested. at the 8 cell stage .n one 
cell cculd be sacrifk.--ed to test for t:h! l'rl1Dzygous r;resence of the deleterious 
gene. If sane cells 'Were modified at .early EIlDr}IOnic stages, an individual 
m::>Saic for ti'e trait cculd develop. • In huuans, DDSaic in:Hviduals freqllmtly 
do not display disease symptans althouJh they are carriers. 

Ik. Anierson said the microinjection techniqte is only slCcessful at the r;roruclear 
stage of developnent. 'lhe cell is designed to keep OOA out of the nu::lei once 
the t;ronuc::lei fuse .. 

... '. '8 
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1be \tOrkirg group 19reed transgenic gem line m::xUfying (COCooures are not 
feasible or a::ceptable fur ht.manS at this time. 

'Ihe FDPt !NO Process 

Dr. wal. ters asked 1):'. Sauuel .Ackennan of the Bureau of trugs an::) Biolcg ics 
of the FDA.. to des::ribe to the w:>rkirg groop the ~s of filirg a -Notice 
of Claimed Investigational EXanption tbr a N3w I:ku'J (INn). ff 

1):'. Ackennan said biologics are defined as mterials that cate frou the blood, 
except fOr oonnones, am materials that cane fran microolganisns. '11le Bureau 
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of Biologics is re8pJnsible for ~ucts I;Iqch as albunin, viral vaccines, am 
bacterial vaccines. '!he 9J.reau also has jUt'isHction OIer a runber of p:c:duc:ts 
prod.ll:e:l by biotechnolcgy such as nonoclonal antibodies, cytokines., an::! anti-HTLV 
III test kits. 

Ik. kkemtan said the Bureau of D:l.gs an::) Biolcgics is resp::msible for r~ulatil'l;J 
investigational stages in dng testirg, camercial apt;rOVal of dl:\.gs, am 
peric:dic exanination of p:oduc:ts. An IND (Attactment III) must be filed if any 
of the products used· in a ~ure are transp>rted across state lines. 

rr. Ackennan said the IND mechanisn primarily IrOni tors clinical trials lrbere 
the major goal is to derronstrate pt:Oduct safety -am efficacy. Wlen clinical 
trials danonstrate safety aM efficacy, the j;r(xh.x::t can be licensed, am the 
ccmnercial production phase begm. 1he FDA. is then resp>nsib1e fOr reviewirg 
the integrity of the trcdu::tion p:ecess, the facility, am any charges in th3 
manufactured !;X'Oduct. 

Il:' • .Ackerman said the lND is keyed to the p:'oduct ard oot to the p:ecess or 
the investigator. Indeed, several different investigational groups can file a 
sirgle IND. '!he IND is confidential, its existence canOClt be divulged, alth:>UJh 
a Freedan of Infonnation request can be filed to obtain certain infoDlBtion. 

cr. Ackeman then described the Infolmation re::)'tBsted by the IND fum. Itans one 
throl.gh five deal with the ~eparation an::! manufactlre of the p:o:::luct, am address 
issles such as identity, can(;Onents, source, preparation, purity, strefQth, 
reproducibility, stability of mterial, etc. The sixth itan requests all 
available infounation derived flran preclinical iJ'IVestigations, clinical stlx3ies, 
an::! experience with the dng. ItEll'lS seven through ten deal with the pt:O{X)SErl 
clinical investigation. Itan seven requests an a::::OJ.rate description of [rier 
investigations arrl experiences ard results pertinent to the safety arrl eff icacy 
of the dl:l.g under the con::Utions of "the investigation; it also reqoosts a des::rip­
tion of all relevant hazards, contraindications, side-effects, and trecautions 
Slggested by prior investigations am EDCperience with the drug or related drugs. 
The eighth item requests a description of the scientific trainirg aoo experience 
considered appropriate to qualify the irwestigators or suitable experts to 
investigate the dl'U'J or biologic. '!be ninth itan requests the nares, trainirg, 

. ., 
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am exoerience of eam investigator. 'Ihe tenth itan requests an outline of 
any phase or phases of. the plaMoo investigations ard a des::ription of tre 
Inst! tutional Review- Board (IRS). 'I1le eleventh 1 tem requests an agreenent 
that the il1l1estiqator will notify the FD\ if the irwestigation is dis::ontirued 
and the reas:>n for discontinuance. Items 12 thraqh 16 deal with notification 
issues am erwironnental assessnents. 

Dr. Acketman said investigators must file an ~ditional fom (At~ment IV) 
with the FflA as part of an IND application. This form requests infonnation on 
the Jrincipal investigators' qualifications an::! experience, the requirements 
of the IRS, and the investigational plan. Item four specifically links the 
rrincipal investiqator to the sp:msorirg otganization which is linked to too 
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FM aoo requires that pt:'Ogress rep:>rts be.made to the FD\ at intervals of time 
not exceedirg one year. Any adverse effect that may be regarded as caused by or 
probably caused by the new drug shall be rep:>rted to the sp:>nror pr:anptly. If 
the adverse effect is alall11irg, it shall be rep::>rted immediately. Ir. Ackennan 
said 1X'0000tlv is defined as within seven to ten days and inmediate1y by teleprone 
call. 

Mr. Capron asked for the Fn\ deftnition of "adverse effect." Ik. Pck.etman said 
the definition of CK:)verse effect is in a constant state of evolution. Qle 
camp believes that any effect occurrirg within thirty days of a:1ministration 
of a druq should be reportoo. '!he other canp believes the only effects toohidl 
need to be reported are tlDse that c:cW.d wi th a high degree of conf idence be­
related to the drug. In rractice in. the beginning stages of a clinical trial, 
alJrost every effect is rep::>rted: as experience with the drug is qainoo, fewer 
observations are reoorted. 

[k". (",orovitz asked how Pm defines i!!dequac:y aro safety; s:ne drugs are not 
safe but are used in desperate cases. Il:'. Ackennan replied that adverse effects 
of a druq are evaluated on a risk;benefit basis. 'I.1le cases can t:e highly 
soecific. 

nt". Cook.-~EQan asked what criteria trigger FDA. involvement in the develqJll9nt 
of a dru:;J. IX. Ackennan sa id Fm can interact at several levels arrl can isste: 
~ulations: guidelines birrli~ in the lec;::Jal sense; or (X>ints to consider 
\tohich are less bindin;:l am nore of an exdlange of views. 'Ihe p:>ints to cons ider 
doctrnents list FDI\ concerns ard are generally documents in e1olution. FDt\ is 
consideriro generatil'VJ a p:)ints to consider document fur htrnan gene therapy. 
A nl.l"llber of triggers exist for initiatirg such an FDA. action. For exemple, the 
numer of irxtividuals wro are involved in the area is one such trigger: another 
trigger is the CIrount of controYersy surramdil'll a )Xocedure • . 
rr. Ackennan said the FDA. attEmpts to antici»>te (X'Oblens but will not adq>t 
review proce1ures based on conjecture since su::h (roce::1ures may ultimately 
impede the review JX'QCess. Although FDA. would like to have sana basis for 
discussion, sane experience is neErled to deve1~ a re8S:)nable document. 

rr. Motulsky asked t):)W Fna. would treat studies such as the National Institutes 
of Heal th (NIH) study involvirg interleukin 2 (IL-2) activation of cancer 
patient T-cells. rr. Ackennan replied that JX"ocedure 1nvol ves an autolOJOls 
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-

.-

--

. -- - ---- ---..• , .• - .--~.-------- ~--

transplant of Ixxle marrow cells treated with a biolo;;J 1c am as such falls 
Ulder FIl!\ juris1iction. 

Mr. capron asked Mletrer FDA. ra:;}ulates a sirgle il"N'estigator treatirg a sirgle 
patient. 1):. Acketman said in sate instances, FM re;;Julates the individual 
researcher: htnan gene tterapy may be one su::h instance. Institutions su:;:h as 
the fundirg 8CJency, the IRS, the medical schlol, or the phannacy conpotD'dirg 
the Slbstances used in a p:otocol alSJ may require tha investigator to file an 
IND. FM. welCQtl!s volll'ltary IND filill'JS and will encourage investigators to 
file fur hunan gene therapy p:ot:ocols. 

Dr. Cook-teagan asked tX)W ~ ~d procee1 on receipt of an !NO on hUnan gene 
therapy. 1):. Acketman said FM w:::>uld first perfotm a curoory exauination of 
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the IND for canpleteness1 FM scientific staff lQJld evaluate the IND with 
regaro to safety issues and w:::>uld alm examine the manufacturirg p:ocess. '1he 
IND WCIUld be rwted through the FD\ review divisions am the relevant a:ientific 
divisions. '!be scientific divisions incllde virolo;w, blood an::! blood p::od.ucts, 
vaccines, biochEmistry am biophysics, ard quality control. 

rr. Mahoney asked nther the WlrkirYJ Q:oup on Hunan ~ne 'Iherapy and the FM 
could becane imolved in a juris:iictional dispute. lk. walters said the workirg 
group am RAe have ~stablished a p:ocess fbr review of NIH fl..lr¥!ed protocols. 

D:. Maroney asked loIhether a duplication of effbrt may occur. Ms. Areen ttnU)ht 
the w:>rkirg group an::! Fm WIOOld not perfbun duplicative review; since the tw:l 
groups will be evaluatill'J proposals -fran two different perspectives.. tr. walters 
agreed; he p'intoo out that FM will handle subnissions tn a confidential 
manner. The NIH \tK)r:k.irg group is P'rt of a ptblic pro<.:ess. In this sense, t~ 
t"-O gz:oups will perfbmt different fll1ctions. D:. Q)rovi tz ala:> agreed tha t 
different types of issles will be raised by the two groups: the NIH has it~ 
ageooa while the Fm has its 0"," interests .. 

D:'. Maroney asked w"ether one group might app:OIe of a p::-otocol am the other 
gt:'OUp disapprove. D:. Acketman.said the FM frequently reviews clinical trials 
developed by the NIH. N:> problems In cooaUnatirg these re.riews has arisen 
in the past. D: .. Ibnnie Lee of the FM said NIH s(:Ons:>roo. research involving 
FDt\ aPrCoved. substances currently is reviewed by both the NIH am the FDt\. 
Such review is canplemantary. 

Mr. Capron SUJgested the NIH prcx..-ess ccu1d serve -to alert il1lJestigators to Fm 
requirements and pt:OCedures .. 

Ik'. Arderson said investigators might wish to sltmit partial infotmation to 
F[}I\ in a confidential trocesS rather than 1o8it lIltil a canplete protocol is 
ready for stbnission. He asked 1£ an info:t:mal. cocperative dis:::ussion p:'O<;ess 
would be useful to the FM. D:-.. AckeDMn said there are a variety of medlanisns 
for cQmnlllicatirg with the Fm soort of a fbl:l1\a1 IND stbnission; e .. g., Fm can 
attanc;;Je rre-INO rreetin;}s or conferences. Ha felt these confidential medlanisns 
w:ruld be useful to investigators contenplatirg hunan gene therapy. 

• 
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D:. MXulsky said Ftl\ oversight is require:1 at the develqment ani carmercial­
bation stages. He questione::1, howeve)!', Mlet.her FIl\ orersiqht was necessaty 
for early 8Xpel!'imental stages of a p:otoc.'Ol. He aEgued that Pm owrsight 
would not be necessaty for this sta;;Je if the NIH am the RAe woIk.irg groops 
were providirg oversight. 

Ms. Areen said FD\ is constrained by law to re.;Julate certain p:~"6lures am 
must ~re to these statutes. Mr. Capxl'l said Fm may be able to p:oceed 
with greater rapidity than NIH in r:wlewirg h\l1liln gene therapy r;rotocols. 

D:. Gxovitz tholght the propals sutmitted to Ftl\ an.1 to NIH fur review 
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could Employ an identical fotmat, but the stbstantive evaluation of the J,X'C{lOsals 
w:)U].d be different in the agencies. D:. Acketman said altlx>ugh the issues may 
be the same, the EmPlasis will not be the 'sane; am the reviews \rDUld rot be 
well servoo by use of an identical fbtmat. 

Ik. Arrlerson said the trbIk.irg Gt:'oup on Hunan Qtne 'therapy a ttElapted in its 
Fbints to Cbnsider dOC\.l'Qel\t to tale ac:co\nt of the p>ints a:idressed in an 
FIl\ reviewf the concepts ioolOOed in the woIk.irg groop doa.ment corresPlm to 
the concepts in an IND. 

Or. Gartland asked if FD!\ either appt:'OIIes or disappr:OIIes of an IND. IX. kkel:l1\an 
replied that INIS are either active or inactive; the INn is related to the 
JXOdlk:t rot to the particul~l!' stooy. 

':.~ Dr. Gartland asked what type of action FD\ cou1d take if an investigator pt:'ocee:1s 
in the absence of FDA. approval. D:. Ackatman said FD\ could inactivate the 
IND a.nj disqualify the imrestigator fraa participation in clinical protocols. 
FlY!. might alED take leg-al action. Ms. Arean added that s1.bjects participatirg 
in a p::otocol with an inactive IND COlld sue the imestigator. 

other Issues 

Dr. Walters info:cned the workirg group' that President Fea;;,an's vetx:> of too NIH 
appropriations bill ha::l been overridden by the Senate. 'I'his bUl contains 
laD;1uage fur the establistment of a "Bianedical Ethics Boald." Ole of ~ 
first stooies of this board will be hunan applications of genetic technologies. 

rr. walters also announced. the [2:'ocedure the NIH an:! the W::!rkirg Group on 
Hunan Gene Therapy 'WOuld follow in dealirg with consent 6::u:ms. f2 said the 
Nni does not generally r-eview consent. fbms since the Office of Protection 
Against A3search Risks (OPRR) is toO' anall tx:> review all the fbnns associated 
wi th NIH fmded protocols. NJnet.t.eleaa, OPRR does review approximately 200 
fot:ms a year. 'the NIH would not p:event the w::>rkirg group frCll\ requestirg 
consent tbtms fur the earliest gene therapy p:otocols, am the workirg group 
will request ard review these foEmS. 
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Ms. Witherhv thOUQht the consent form \lAJUld have an im{Drtant impact on the 
\JIlOridm qroup's decision. Mr. Capron th:)Ught it \oIOUld be a disservice to the 
NIH not to review the consent form since in the absence of such review the NIH 
canrot be assured it is JrOl1idirg the apprcpriate level of care. IX. Pckennan 
said the FM will probably request subnission of the consent form as part of 
the IND process for human gene therapy Jrotocols. , ," 

rr. Walters said one issue the w:lrkir'Q qrcup should crldress is the seql2nce of 
review~ would a JX'otocol require local mc am IRB app:CJllal before stbnission 
to the w:lrkirq qroop. 
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T:r. Motulsky tooUQht it Ul~ical that the groups which have the least eKperience 
with hlrnan gene theraf'IV, the local IFBs and IBCs, are the groops Wlic:h are 
reouired to perfoDTI the first reviews. Ik. Gottesman said the Plints to consider 
doclD:rent indicates IRBs and IBCs may condition approval on RAC approval. 

~. C-ottesman said one su;:lgestion the Workirq Groop on Viruses considere::::l was 
whether NIH could certify vectors for use in hunan gene therapy 1X'0tocols. 
~i1e she did not think vector certification lrt'OUld sp!oo up the review process, 
she sOOqested the H:>rkinq GrouP for Hu:nan Gene 'lherapy could extend to "investi­
caters the cption of Suhnittirg'preclinical data on vector construction for 
review before the clinical protocol is subnitted. 

Ms. Areen th:mQht the workinQ qroup srould not delay IRe review of protocols 
for a w::>rkil"Q qroop dialOQue' on vectors. rl::'. Grobstein did not think the 
\o/Orkinq croup soould review preclinical data irrleperoent of the I%'otocol: the 
vectors should be considered in the context of the wrole lXOtocol. IX. Maloney 
said he to.Ould oot wish this process to be seen as a negotiatirg process between 
investiqators and the to.Orkirg qroup. Ik". Childress thought the workirg group 
process srould encrura;::Je an infonnation exchal'l:1e but srould not apprCNe p::lrtions 
of exoerirrents. 

re. walters said the workil"Q group cculd imicate review of vector data is 
part of the workim qroop self-education effort. 0:. Anderson slQgested a 
memoraootml irdicatirg this p::>sition srould be ptblished in the! Federal Register 
in order to alert investigators to the w:lrkil"'g qroupts pcsition. Ms. Areen 
sl.JQqested "-Urkirq grCXJP memoraooa coold also alert IBCs ard IRBs of the workirg 
Qroup's position. 

fr. Walters then asked the workirQ qroup to consider too schedulirg of the 
next ....orkirQ QrOUP meetir.;;'ls. He said the next RAC rreetin;)s are scheduled for 
January 27, 1986: May 12, 19A6: am Septenber 29, 1986. He SlQgested the 
w::>rkil"Kl group schedule their meetirgs to coincide with the RAC meeting sdledule. 

nr. Gartlam said CR[\A" would teleph::me the members of the \o/Orkirg group in 
order to select meetirq dates. He offered the workirq qrrup a schedule (Attach­
ment V) srowim the dea1lines for proPOsal sutInission lX'ior to a RAe neetirg. 
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rr. Grobstein SllJQested a ItDre detailed discussion of the time-line for scheduling 
meetirQs miqht be held at the next wori<.irg qroup meetirg in light of clincians' 
experience with clinical trials. . 

IX. ("-ottesman said the worldrg qroup miqht at s:::rne meetirg address the isste 
of what constitutes a minor modification of a ~tocol. 

rk'. Motulsky sl..lQQested the workirg gt'oop also discuss row confidential infonnation 
should he harrlled: he could imaqine cases where confidential information disclosed 
in one rcoposal miqht affect review of other prc.posals. 

Ms. Arean sumested the workirg groop might consider how the groop would rroceed 
on receipt of a recort of a haIltlful effect. W:uld the worldrg groop be called 
into session to address the issue, the impact of the har.:mful effect on the 
protocol, am the impact on other protocols? 

rr. Walters asked the lrIOrkirg qroop w,ether they would ap~ve of the formation 
of a subgroup to develoo a document describin;r in lay tenninolo;;l'Y the purpose 
of the IDints to consider document and the \IoIOrkirg qroop. The second issue 
which coold be evaluated is whether the p:>ints to consider have reoched the 
ap~opriate audience. ' 

Ms. Witherby said she would like to see a "lay" stata:nent describirg the workirq 
qroup's aqenda. She aqreed ~ attempt to write a first draft for sum a staterrent. 

lr.Walters oo;ourned the meetirq of the Workil"Q Groop on Human Gene Therapy 
at 3:35 p.m. on December 16, 1985. 

Respectfully submitted, 

Eli~ A. Milewski, Ph.D. 
Rapp::>rteur 

I hereby certify that, to the best of 
my knowledge, the fore;:roirg Mirutes am 
Attachments are accurate am complete • 
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MI'IOIELL. Fobert E., LL.B. (Ex-officio) 
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VAFMUS. Harold, Ph.D. WI'l'HERBY, Anne R., B .S. 
Department of Microbiology 
tk1i versi ty of California 
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DEPARTMENT Of HEALTH AND HUMAN SERVICES 
~UBLIC HEALTH SERVICE 

fOOD AND DRUG ADMINISTRATION 

Form Af'f'~ovrd: OM8/t1o. 091()..0014 
ExpiNltior/ Dlltr: Frb .... .." 19, 1984. 

NOTICE OF CLAIMED INVESTIGATIONAL EXEMPTION 
FOR A NEW DRUG 

NorE: No dlUS mlY be shipped or Itudy initiated unh:ss 
I completc Statement has been received. 
(21 CFR 112.1 (1IJ(1I). 

NameofSponsor __ ------------------------------------------
Date ___________ _ 

Addre~ _______________________________ ------------~-e~le~p~I~10-n-e-(~~------------__ __ 

Nameof[nve~~ation~Drug __ -------------------------~--------------------------­
FOR A DRUG: 

Food And Drug Administration 
Office of New Drug Evaluation (HFN-I06) 
5600 Fishers Lane 
Rockville, Maryland 20857 

Dear Sir: 

FOR A BlOLOGlC: 

Food and Drug Administration. 
Office of Biologics (HFN-B21) 
8800 Rockville Pike 
Bethesda, Maryland 20205 

The sponsor, , submits 
this notice of claimed investigational exemption for a new drug under the provisions of section 505(;) of the Federal 
Food, Drug, and Cosmetic Act and § 312.1 of Title 21 of the Code of Federal Regulations. 

A ttached hereto in triplicate are: 

1. The best avaiLable delCriptive I\:Ime of the dRlI, includlnl to the 
extent known the chemical name and Itructure of Iny new-drul IUb­
stance, and I Itillement of how it is to be administered. (If the druS has 
only a code name, enough information should be lupplied to identify 
the drug.) 

2. Complete list of components of the drus. indudinlany reason­
able alternates for inactive component,. 

3. Complete .lItem!!nt of quantitltive composltiQn of drul, Indud· 
ina reasonable "ulationl that may be expected dwina the inveslip­
tionai stace. 

•• De.cription of source and Pleparation of. 'ny ncw-dnlj: sub. 
stances used II components. inchldi", the name U1d addt'eu of each 
supplier or procenol. other than the lponsor, or each new-dJ:ul sub· 
stance. 

S. A Slatement of the methods. facilities. UIC1 COntrols used for the 
manufac:turinl, procc55inl, and packing of the new drul to estabUsh 
and milintaln appropn.te ltandard. of identicy, .cnllllth, quality, U1d 
purity IS needed for IIfety and to gi~ lignificance to clinical inyeltlp· 
tions made with the drug. 

6. A statement covering aU information lYailable to the sponsor 
derived from preclinical invcuigation. U1d any clinic:a.l Itudiel and 
ClI.perjence with the drul II foUows: 

a. Adequate Information about the preclinical InvcstlptioDi. In· 
cludinl Jtudie. made on laboratory animals, on the bills of which the 
'ponsor has concluded thlC it II rulOnlbly life to initiate clinical 
Investigations with the drug: Such Information shOi.lld Indude identi­
fication or the perlOn who conducted each Inveatlcation; identification 
and qualifications of the individuals who CYlluated the relults Ind 
concluded that it is relsonably life to Initia te cllnlcal Inyestigatlo,1S 
with the drul and I statement of where che Inveltlptlonl were .con. 
ducted and where the records are avaUable for In.pection; and enoulh 
details about the invcstigationl to ~rmit ac:icntlflC review. The pee-
clinical investigations Ihall not be conllderod ad~uate to Justify 
clinlc:ll test in, unle" they give proper attention 10 the condition, of 
the proposed clinical telting. When this Inform.llon, thtl outline of the 
plan of clinical pharmacololY. or Iny prOllell report on the clinical 
phumacology. indicatel I need for fld! review of the preclinical data 
before a clinical trial is undert.ken. the Department will notify the 
lponsor to lubmit the complete p(O:Clinical data .nd 10 withhold clinical 
uillh until Ihe re"iew i. camp/eeed an<t Ihe 'ponlO( notified. The Food 
and Drug AdminiJtration will be prepued to confer with the spon,or 
concerning this action. 

b. If the drul hal been marketed commercially or investigated (e.g. 
outsIde the United Slates), complete Information about luch distribu­
tion or Investlcation lhall be lubmitted, alon, with a complete bibli­
osraphy of any publicatlonl about the druS_ 

c. If the drul is a combination' of preYiously investi8Jted or mar­
kcted drugs, an adequate summary of preexlstlnl information from 
pcec:linical Ind clinical investigationl and experience with its compo· 
nents, Includinl 111 reports available to the .. ~nsor JUllesting side­
effects, contraindicltions. Ind ineffec:livenen In UIC of IUch compo­
nents: S"c:h lummary should Inc:lude an adequate bibliography of 
public.tlonl .bout the components and may IncoJpOnte by reference 
any information c:onc:erning IUc:h components preylously lubmitted 
by the Iponsor to the Food and DRII Administration. Include I IIate­
ment of the ClI.peeted pharrnacolopcal effects oC the combination, 

d. If the drug is a rldioactivc dlul. lulTtc:lcnt data mUlt be avaiLable 
from animal 'tudies or previoul humUi "udles to allow a reasonable 
c:a.lcuiacion of radiation ablorbed dollC upon .dminlsUation to a human 
being. 

7. A total (one in each of the three copies of the notice) of aU 
Informltional material, includins label .nd Labelln" which Is to be 
supplied to each Investigator: This ahallinciude an accurate delCription 
of the prior invcltilations and experience Ind their results pertinent 
to the IIfety and possible usefulneu of the drug under the conditions 
of the investigatlon. It Ihall not represent that the IIfety or usefulness 
of the drul has been eltlblbhed for the pUrpOICS to be inyeltigated. 
It shaU describe III releftnt hlzards, contralndlcltionl, side-effectJ, 
and precaution, suggelted by prior investlptlonl and experience with 
the drug under investigation Ind reLated dRlgs for the in formation 
of c1inicallnveltiplon. 

8. The lcientific training Ind experience consIdered appropriate 
by the lponsor to qualify the investigaton al luitable expe~1I to Investl­
cate the IIfety of the drug. bearing in mind what I. known lbout the 
pharmlcological Iction of the drug and the phase of the investigation.1 
projp'am lhlt is 10 be undertaken. 

9. Tbe names and a lummary of the uaining Ind experience of 
ach inYeltiptor and of the individual chllged with monitoring the 
progress of the investigation and eVIJuatinl the evidence of safety Ind 
effectiveness of the drug II it is received (rom the jnvcltiplOrs, 10· 

Kether with a Itatement that the IponSOr hu obtained from each 
inves(jgalar _ cample(ed .nd signed (orm •• s provided In lubpatlilgraph 
(J 2) or (13) of this paraltaph. Ind that the inveltiptor Is qualified 
by lCientilic tlljning and experience .. In appropriate eKpcrt to under· 

fORM FDA 1571 C 10/831 PREVIOUS eOITlON ARE OBSOLETE. 



Wt. tIN: pitt. or IIle m-(i.&ation oudined In sccdon 1001 rAw "Nork:e 
of ClaImIlld In¥elUption.1' EumpUon . COl a New Dna,." (In cnactal 
tilliations, pha. 3 m¥etticaton may be added .nd lhis form .pple­
melltH by lap«t communication methods. arul the Aped Form FD· 
1513 tIIUl be obtained promptly thereafter.' 

10. An outline DC any pha. or ph ... of the planned mftltillltloRs 
and a description of the inslitulional rcYiew commlttcCl, al fDllows: 

'"-- L Qinical pharmacology. This j5 ordilW'!ly divided into two phuel: 
Phi,. I starts whell the new dna, is fint introduced intD man • ONY 
animallnd In ritro data ue available - wUh the purpo. or detennlain, 
hamaR toxicity, motabolUm. abtoeption. diralnation, and other phar­
m-'ockal actioft. pre/mllld lOute o/.dm.,iW1IUon. ad lIiC dOJq'll 
taflll; ph .. 1 COYCn the Initial trial. on I Umitecl numbcf ot padenU 
(or tpeCtrlC dbeue control or plOphylaxif pucpolllll. A leMl'll outline 
D( thae ptwa lIobaU be .ubmltted, ldcntJtylnc the inveltlpwr or mYelt· 
.,.(on, tIN horpital, oc tallUrch (acllities where the c:UnK:&I pllatnut­
colop' wlU be undertaken, .ny expert committee, or pll'ldi to be 
utilized. the maximum number or subject. to be inYOh'ed, and tht. etd· 
mlted duration 0( these culy phasel DC Inveltlllltion. ModifICation oC 
tile cxperimental dedlPl on the buis 0( experience .. !nod need be 
JepOrted Dnly in the prosrcu reports on thele cady pIwa, ~ In the 
development Df the plan for the cOnical trial, ph .. 3, TIle tint twO 
plwu may owrhIp and, when indlaa(ed. may ",uh iddIdont1 anlmaI 
dati before these phasel ClIft be c:omple(ed or phue CIa be undertaken. 
Such Inlmal te'" shall be deslped to tako into account tho oxpeC(ed 
duration of admlnktration of the drill to humll'l bdnp, the ace aroup. 
and phylkal .tatuI, ., 101 example, infant.. prepant women, pte­
mcnop&uw women, DC those humin betnc;s to whom the drill may be 
admlnistetad. unit .. this hal a1reIdy been done in the orf&lnallftlm&l 
studies. (C I drul it a radioaetlve dnaC, the clinkal phum8C010lY phue 
mils( Mdlfdc uudlc:. whidi wiD obtain suffielont dlta tor dosimetry 
calculations. TheM studies should evaluate tho u;acCion. whole body 
retention, and 011l1li distribution or the radiolctlve material. 

b. Oinical trial. TWs phase 1 provides the assearnent or the 41UI', 
lI(ety and etrectlvenea Ind optimum dOllCfllChedulos in the dllll\olb. 
treatmcnt, or prophylaxis of gDUP. of lubject. inYOlvinc • Jiven dlJeue 
01 colldltion, A reuonable protocol II deYdo~ 011 the bull o( the 
Cacti ~uJlted In the earlier phues, includln, eompte(ed 11'14 sub-

, mitled animal ,tudles. This phue Is conducted by IICPllate 1l'01q" (01-
lowinl the lime protocol (with reasonable YViations Ind altematlftl 
permitted by the plan) to produce _n-controlled clinical dati. For this - phllll. the 10Uowin, dlta mall be submJUed: . 

l The names and addresses of the Invflti,pton. (A<i4lriorllllnveIU-
pton mlY be added.) . 

iI. The spedCh:: Rlture of the investigations to be conducted. to­
eetbel .. ith informalion or cue report (orme to sbow the alOpc and 
detail of the planned cllnlcal obserYatlom and the clinica1laboratoQ' 
tests to be made and reported. 

Iii. The approximate number of subjects (a ratonlble taR., oC 
IUbje<:t. is penn/ss{b[c and additions may be mlde), .nd criteria pro­
pollld (or subject sel«:tion by IF. MIx. and condUion. 

tv. The estimated dur.tlon of the clinical trial .nd the intfllVlh, 
not cltCC:ed1n1 1 year, It which progcss reports IhowinC the re.ult. of 
the lnvcrtiptionl will ~ $Qbmltted to the Food and DroC Adminlstra. 
lion. 

c. Institutional review board (lRB). The sponsor must JIve IIIUl' 
Ince th.t an lRB lhlt compile. wltb the requirernenu M:t forth In Patt 
56 o( thls clmpter wiD be rerponslble rar the Inltbl lnd eandnulns 

SPONSOR r" 

rcriew and .ppru ... ' at thc pCoroKd diltic&l It,"". The lponwc must 
111110 prDvide assurance that the investiptou will report tD the IRa all 
ell ... ia the rClUrch acdrity .nd aU uRinticlpated problems inyoly· 
Inc nsks 10 human subjects Of oillen, .ltd Ihat the invelliptou wiH not 
make .ny chl1l&CS in tlte research without IRB .pptOVII. except where 
necessary 10 eliminate apparent immedial1l: hazard 10 the hum.n sub· 
jects. FDA will reprd the signing or tile form FDA·IS1! as pro .. lding 
the necenary assura nC<lll a bowe. 

(111e notice of claimed in"estiptlonal cltemption may be limited 
to IftY one or more phases, proylded the outUn«: o( the additional 
phue or phues is submitted before ilKh addltlDnlll ph.MI, belin. A 
Um.itldon on .n exemption doe. not ,.edud. contiAuln, I Albject 
Oft CM drul from phale 1 to phue l without Internaptlon while the 
plan ror phate 3 if beinl develDped.) 

Ordlnuily •• plan Cor clinlcallrial will.ot be recude4 as I'UlOnable 
wdca. Imon, otltcr thbtp, ir provide. tor mont tllin OM independent 
competent InYC,tlptol to maintain _quate callC blltorlel. o( an ade· 
quate nllmber or subjects, deliped to reQ,rd ObKMltionl .nd permit 
evll'Atlon Df II'IY .nd III dilCCmible elfec:tt attributable to the drug in 
eada Individual trClted, Ind compatable recofCfs on Iny indlv{duals 
employed as controls. ThOle records shaD be 1nd1¥ldull record, for each 
IIUbject IlUlntalDecl Co indude idcquate Information pertalolne to each, 
~ IF. lICit, condltlont tftlltecl,doAF. frequency Dr administra­
tion or che dna" retulh of aU relevant cUnical obMmltloRi and labora. 
toQ' euminadons made, Ideq'Ate InC ormation conounin, .ny Dther 
tnatment Ji .. and I fuU statement Df Iny adverM eftectl Ind u.Cul 
muJ •• obtelYed, tOFtber with In opinion at to wbeiher luch effect. 
or ftsultl are attributable to the druC under investiption. 

11. A .talement that the sponsor wiD noUfy the Food and Drug 
Mnainiltratlon If lhe in¥ettlption b dbc:ontinued, Ind the (elllOn 
Chaetoc. 

12. A statement Chat the sponsor will notify each In¥c:stlptor If 
• now4fu, appUcallon is approved. or ir the investiplion I, discon. 
tlnued. 

U. If the druc is to be IOId, .. (uD cxplanatloll why IIle I. required 
ud lIobouid not be reprded as the eommcrcialiution o( a new drug COt 
whkb an application II not approved. 

14. A statement that the IponlOr IIIUres thlt dmlcal Uudic:s in 
human. wW noc be: Initiated prior to 30 dars .fter the dlte of receipt 
ot the notlec by the Food and Drug Admlnistrltlon and that he will 
continue to Withhold-or to restrict clinical studies if requested to dD 10 
by tho Food and DIUI Admini'tralion priol Co the expiration 01 Judi 
JO 4Iyl. 1f IlKh request is made, the sponsor will be pro¥lded ,pearl<: 
information •• to the dencicncie$ and wW. be aCCorded a c:onrerence on 
reql.\elt. The 30-day delay may be w.ived by the Food Ind Dru8 
AIftr/nlctr,tJon upon • showing 01 pod cellOn (or .uda ""a'""r; and 
fDr invelti,pUon. lubject (0 institutional review committee approYll 
as described In (tern lOe aboft, and addltlonalstatl:ment ,,"urine tha. 
the lnvatlptfon wID not be Initiated prior tD IpproYlI o( the study by 
.udI commiUce. 

U. When requested by the agency, In environmental Impact 
IRIIlysis report punuant to § 2S.1 D( Ihis chaplet. 

t6. A ... temen' th.t all noncl\nical llboratory studlel I\aft bcen, 
or wUl be, conducted in compliance with the good I.bontory pnctiee 
reJUlations $et forth In Put 58 of this du.pter, or. If 5uc:h st\ldlc:a have 
not been conducted \n compliana: with lum regul.atlons. a dttement 
that dClCrlbes In detail .11 dUferenees between the practice. ullld In 
c:onduet1n1 the study and those requ Ired In the regulations. 

Very truly yours, 

Al.l NOTICES AND CORREUONDENCE SHOUI.O BE SUBMITTED IN TRIPLICA TE. 71 

( 

( 

.., 



OEf'AA-n •• r;NT OF·HEALTH AND HUMAN seRVices 
FDmupprovd;OMBNo. DfItJ..OOIJ PU8LIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION Eltpi,..flo" 0.": D_~'.1I. 19114. 

STATEMENT OF INVESTIGATOR Note: No drug may be shipped or study initiated unless 
I complete<t statement has been received 
(21 CFR J 11.l(a)(I 1)). 

TO: SUPPLIER OF DRUG (N_~ 1Jd4,.~ IIIU1 Zip Code} NAME OF INVESTIGATOR (Print Dr T,pfII) 

DATE 

NAME OF DRUG 

Dcar Sir: 
The undem,ned, 

lubmit. this ltatement as required by section SOS(i) of the Federal Food. DIUs. and Cosmetic Act and §3 t 2.1 of Titlc 21 of tile Code of 
, Fedoral kcculatlofIJ as a condition (or receivinc and conductin, cJ.I.n.icallnvClticattonl with a new dN, Umiled by Federal (or United Stater, 
law to Investigational we. 

1. THE FOLLOWING IS A STATEMENT OF MY EDUCATION AND EXPERIENCE: 

-, COLLEGES. UNIVERS~TIES. AND MEDICAL OR OTHER PROFESSIONAL SCHOOLS ATTENDED, WITH OATES OF ATTENDANCE, DEGRUS. 
AND OATEs DEGAEES WERE AWARDED 

II. POSTGAAOUATE MEOICAL OR OTHER I"AOFESSIONAL TRAINING. Give OATES. NAMES OF INSTITUTIONS, AND NATURE OF TRAINING. 

-
c. TEACHING OR RESEARCH EXPERIENCE. GIVE OATES. INSTITUTIONS, AND BRIEF OESCRIIOTION OF eXPERIENce. 

d. EXPERIENce IN MEDICAL PRACT~CE OR OTHER PROf'ESSIONAL EXPERIENCE. GIVE OATES, INSTITUTIONAL AFFII.IATIONS, NATURE 
OF PRACTICE, OR OTHER PI'IOFESSIONAL ExpeFIIENCE. 

" . 
" 

. 
.... , 

.. Re:PRISENTATIVE LilT OF PERTINENT MEDICAL OR OTHE" SCIENTIf'IC PU8LICATIONS. QIVE TITLes Of' ARTICLES, NAME OF 
PUBLICATIONS AND VOLUME, PAQI NUMBER, AND DATE. 

',-
,-

IF THIS INFORMATION HAS PREVIOUS!..'" BEEN SUBMITTED TO THE SPONSOR,IT MA ... BE REI"ERREO TO ANO AN ... ADDITIONS 
MADE TO BRING IT UP-TO-DATE. "J9' 

FOAM FDA 1673 110/83) PREVIOUS EDITIONS ARE OBSOLETE. 
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_____________________ ~cc. C.: _____ ,H~,_.~ 

2 •. The investigat~ assures tllat an IRS that complies with 
the requirements set (orth in Part S6 of this c:hapter wUI be 
RsponsibJe for the initial ,nd continuing review and approval 
of the proposed clinical study. The investigator also assures 
that he/she wiU report to the IRB .11 changes in the research 
activity and all unanticipated problems involving risks to 
human subjeCts or others, and that he/she will not make any 
changes in the rescarch that would increase the risks to human 
subjects without IRS approval. FDA will regard the signing 
of the Form FDA 1S13 u providin, the neoeuary aSiurances 
Itated above. 

b. A description of any cliniC&! laboratory facilities that will 
be used. (1£ this inCormation hq been submitted to the spon­
sor and reported by him on Form FDA 1S71, reference to the 
previous submission will be adequate). 

3, The ;n,elllgat[Onlll druK will be uled by the underllgned 
or under his ,upe",illon III cccord«nce with the pl4n olln'le'tl-
'Iltum delcrlbed «I {ollowl: (Qutllne the pl4l1 olln,utl,etlon 
Ifleludlng «ppro:JCim.tion 01 the rtumber 01 lub/eell to be 
tre«led with lhe drug ~lfId the number to be employed «I con-
trols, i[ tiny; clinicel Ulel to be invelttpted; ch"rllcteriltlcl 0/ 
lubjectl by life, leX lind condition; lhe kind 0/ clirt/cill ob,e,. 
",tionl and Illborl110ry telll to be underltlken prior to, durin" 
lind tI[ter «drrdnistrtltlon a/the druK; the elilmeted dur«tion 
o[ lhe [nvelligetion .. IlfId II delcriptlon or coplel 0/ report 
/orml to be used to milintflln (In adequ.ue record 01 the obser-
vatlonl tlnd leU rendtl obt.;ned. Thil pilln May Include rea-
lonflble fI/ternfltet (lnd ,ari4t(ofll lind ,hould be IlIpplemented 
0' tlmended when I1ny Ilgfli/iCIIRt chflnp In direction or ICOpe 
o[ the Inveltigation it ,mdertakcn.j 

4. THE UNDERSIGNED UNDERSTANDS THAT THE FOL­
LOWING CONDITIONS, GENERALLY APPLICABLE TO 
NEW DRUGS FOR INVESTIGATIONAL USE, GOVERN 
Hrs RECEIPTS AND USE OF THIS INVESTIGATIONAL 
DRUG: 

a. The sponsor is requited to lupply the investiaator with full 
information concerning the preclinical investi,ations that 
justify clinicaJ trials, together with fully informative material 
describing any prior investigatioa.. and experience and 'any 
possible hazuds, contraindications, lide-eCfects, and precau­
tions to be taken into account in the coune of the investlp· 
tion. 

b. The investigator iJ required to maintain adequate records 
of the disposition of all receipts of the drug, Including dates, 
ql.lantities, and use by subjects, and if the investigation is 
terminated, luspended, discontinued, or completed, to return 
to the sponsor any unused supply oC the drug. If the investi­
gational drug is .ubject to the Comptche-nlive Drug Abuse 
Prevention and Control Act of 1970, adequate precaution. 
must be taken including .toule oC the investiptional drua 
in a securely locked, Nbstantially constructed cabinet, or 
other securely locked Nbstantially conatructed enclosure, 
accell to which Is limited, to prevent thoCt or dlvenion of the 
lub.tance into illegal channels of distribution. 

c. The investigltor is required to prepare Ind maintain ade· 
quate and accurate cue histories designed to record III ob~r· 
nrlons and other data pertinent to the investiption on each 
individual treated with the drug or employed IS a control in 
the investigation. 

d. The investigator is required to furnish IUs reports to the 
sponsor o( the drul who i. responsible (or collectinl and eval· 
uJiltinl the results obtJllined by vuious investigators. The spon· 
sor is ~quired to present progrell reports to the Food and 
Drua Administration It appropriate intenrals not exceeding 
I year. Any advcne effect that may reuonably be regarded 
as caused by, or probably caused by. the new dru, shall be 
reported to the sponsor promptly, and If the adverse effect 
is alanning, it shall be reported immediately. An Idequate 
report oC the investigation should be furnished to the .ponsor 
shortly Ifter completion of the investigation. 

Co The investiptor shan maintain the record. of disposition 
of the drua and the cue histories described above for a period 
of 2 yean (ollowin, the date a new-drua: application is ap­
proved for the dNa: or if the appli.cation is not approved, 
until 2 yean after the investi,ation is discontinued. Upon the 
request of a scientifically trained and properly authorized 
employee of the Deputment, at reasonable times, the investi· 
ptor will make luch records' available for inspection and 
copying, The subjects' names need not be divulged unless the 
records o( particular individuals require a more detailed study 
of the c:ases, or unlell there is reason to believe that the rec­
ords do not tepresent actual Cuel studied, or do not represent 
actual rcsults obtained. 

C, The investi&ator certifies thlt the drua will be administered 
only to subjects under his perlOnai supervision or under the 
Npervision of the following investigators responsible to him, 

and that the drug will not be supplied to any other investi· 
,ator or to any clinic for administration to subjects. 

" The investiptor certifies that he will inCorm any subjects 
inc1udin, lubjects used II controls, or their representatives, 
that drugs are being used (or investiaadon&.l purposes, and 
will obtain the consent o( the lubjects, or their representatives, 
except where this is not feasible or, in the investigator's pro­
fessional judgment, is contrary to the best interests of the 
subjects. 

h. The investigator is required to Ulure the sponsor that for 
investigations lubject to an institutional review requirement 
under Part S6 of this chapter the studies will not be Initiated 
untO the institutional review boud hll reviewed and approved 
the study. (The orllniutlon and procedure requirement. for 
Nch a boud U let forth in Part S6 should be explained to 
the investigator by the IponlOr.) 

Very truly yours, 

N~eorlnv~UptQr __________________________________________ --------------------------------------------____ __ 

Addr"~. ______________________________________________________ ~I~cl~ep~bwQ~n~c~(~ __ L-____________________________ __ 
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